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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent arc generation 
between a substrate and a ground. 

SOLUTION: A holder 5 is connected to the ground via a 
varistor 22. A negative bias voltage between the 
substrate and the ground where an abnormal arc is 
generated is measured preliminarily to select the rated 
varistor of which resistance is reduced remarkably by a 
voltage a little lower than the bias voltage taking a 
safety factor into account, to cause a current to flow 
from the substrate to the ground. A voltage between the 
substrate and the ground is detected by detected 
resistance all the time. When the voltage reaches to the 
rating of the varistor 22, the varistor 22 makes a current 
corresponding to an excess charge accumulated in the 
substrate flow to the ground. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The plasma generator which is plasma treatment equipment accomplished so that the 
plasma might be irradiated at the substrate arranged in a vacuum housing, and is characterized 
by having the circuit which passes to a ground the current based on the charge accumulated in 
the substrate when the electrical potential difference between a substrate and a ground turned 
into a predetermined electrical potential difference. 

[Claim 2] Said circuit is a plasma generator according to claim 1 characterized by having 
detection resistance and a varistor. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the plasma treatment which equipped the 

substrate with the source of the plasma for irradiating the plasma. 

[0002] 

[Description of the Prior Art] The plasma from the source of the plasma is used for an ion 
plating system, plasma-CVD equipment, surface treatment equipment, etc. Moreover, recently, it 
is beginning to be applied also to dry cleaning in the production process of a hard disk. That is, 
manufacture of a hard disk is performed by carrying out NiP plating at AL substrate, forming the 
substrate film, forming a magnetic film, next forming a protective coat, and then applying an oil at 
first In such a production process, after carrying out NiP plating at AL substrate, for several 
seconds is irradiated before the next oil spreading. after [ before forming the following substrate 
film ] protective coat membrane formation, the plasma is irradiated on a hard disk front face, 
respectively, and the quality maintenance and the improvement in the engine performance in a 
hard disk are aimed at by performing the fats and oils on the front face of a hard disk, removal of 
moisture, and etching of an overcoat 

[0003] Drawing 1 shows the outline of cleaning equipment equipped with the above-mentioned 
source of the plasma, and drawing 2 shows the detail of the source of the plasma. One in drawing 
is the vacuum housing of cleaning equipment, and the sources 3a and 3b of the plasma supported 
by the location of bilateral symmetry with susceptor 2a and 2b to the core inside this vacuum 
housing, respectively are arranged. Between this each source of the plasma, the substrate 4 like 
a hard disk is supported by the electrode holder 5, and is arranged. This electrode holder is 
attached in the vacuum housing 1 through the insulator 6, and is electrically insulated from this 
vacuum housing. For a bulb and 9, a reaction chemical cylinder and 10 are [ seven in drawing / a 
vacuum pump and 8 / a discharge chemical cylinder, and 12a and 12b of a bulb, and 11a and 
11b] bulbs. 

[0004] Drawing 2 shows the outline of each of said sources 3a and 3b of the plasma, and 13 is a 
case which forms a discharge room. The cathode 14 is arranged in this case, and this cathode is 
connected also to the discharge power source 16 while connecting with the heating power 
source 15. The discharge gas supply line 17 is formed in this case, and the inert gas like Ar gas 
is introduced in a case 13 through this discharge gas supply line 17 from said discharge chemical 
cylinder 11a (11b). The ring-like anode 19 is formed in one edge of this case through the 
insulator 18 at the case 13. Moreover, inside the anode, the screening electrode 20 is arranged 
so that the electron from said cathode 14 may not be directly irradiated by this anode. In 
addition, this screening electrode has accomplished the orifice which makes coincidence pass an 
electron beam. Said case 13 is connected to said discharge power source 16 through resistance 
R1, and said anode 19 is connected to the discharge power source 16 through resistance R2. 
Furthermore, said vacuum housing 1 is connected to the discharge power source 16 through 
resistance R3. In addition, the resistance of these resistance is usually set to R1 »R3>R2, and 
most currents which flow to said discharge power source 16 turn into the discharge current 
between an anode 19 and a cathode 14. 21 in drawing is the coil which constitutes the 
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electromagnet for operating the discharge current within a case orthopedically, and is prepared in 
the outside of a case. 

[0005] In the cleaning equipment of such a configuration, first, a bulb 8 is opened, and the inside 
of 1 in a vacuum housing and each case 13 is exhausted until it becomes a predetermined 
pressure with a vacuum pump 7. And Bulbs 12a and 12b are opened, specified quantity 
installation of the discharge gas (for example, Ar gas) is carried out from the discharge chemical 
cylinders 11a and 11b through the discharge gas supply line 17 into each case 13, the pressure 
within each case 13 is heightened, and a cathode 14 is heated according to the heating power 
source 15 even to the temperature in which thermionic emission is possible. 
[0006] Next, a coil 21 is made to generate a magnetic field required to maintain a sink, and 
ignition of the plasma and the stable plasma for a predetermined current in the shaft orientations 
of an electron beam. In this condition, if a predetermined electrical potential difference is 
impressed to a cathode 14 and an anode 19 from the discharge power source 16, initial discharge 
will occur between a cathode 14 and a case 13. This initial discharge serves as a trigger and the 
plasma occurs in each case 13. Under the effect of the magnetic field which said coil 21 forms, 
the electron in this discharge plasma receives focusing in the shaft orientations of an electron 
beam, and is pulled out into a vacuum housing 1 by the drift potential generated near the tip of 
the side near the anode 19 of a screening electrode 20. 

[0007] On the other hand, in a vacuum housing 1, reactant gas (for example, oxygen gas) is 
introduced from the reaction chemical cylinder 9 by opening a bulb 10. The electron beam pulled 
out from said each sources 3a and 3b of the plasma collides with the reactant gas introduced in 
said vacuum housing 1, makes them excite and ionize, and forms plasma P1 and P2 in a vacuum 
housing 1. Thus, when the formed plasma is irradiated by both the front faces of a substrate 4, 
the fats and oils of each of this front face, and removal of moisture and etching of an overcoat 
are performed. 

[0008] In addition, the electron in the electron pulled out in the vacuum housing 1 from said each 
sources 3a and 3b of the plasma and the plasma P1, and P2 flows into a vacuum housing 1 or an 
anode 19, and stable discharge is maintained. Moreover, the strength of plasma P1 and P2 is 
controllable by whenever [ flow rate / of discharge gas /, or stoving temperature / of a cathode 
14 ]. Moreover, although relation of these resistance was set to R3>R2 about resistance R2 and 
R3, the amount of currents which flows to an anode 19 and a vacuum housing 1 can be freely 
chosen by changing the relation of this resistance into R3=R2, R3>R2, R3<R2, R3 «R2, and 
arbitration. 
[0009] 

[Problem(s) to be Solved by the Invention] now, the cleaning by said cleaning equipment — if it 
is, the electrode holder 5 is usually electrically insulated from the ground. That is, it insulates 
from the ground and a substrate 4 has a substrate 4 in the condition of floating potential in 
potential. Therefore, a substrate front face is charged in negative, this electrification can draw 
the ion in the plasma, and the substrate cleaning by ion irradiation accomplishes. However, if the 
negative charge on the front face of a substrate collects too much, since it will be in the 
condition that negative high bias is impressed between a substrate 4 and a ground and the inside 
of a vacuum housing 1 is filled with the plasma which is a conductive gas, an abnormality arc 
(spark discharge) comes to happen suddenly between this substrate and ground. Then, the crater 
based on melting evaporation will occur in the abnormality arcing part on the front face of a 
substrate. 

[0010] This invention was made in order to solve such a trouble, and it aims at offering new 

plasma treatment equipment. 

[0011] 

[Means for Solving the Problem] The plasma treatment equipment of this invention is plasma 
treatment equipment accomplished so that the plasma might be irradiated at the substrate 
arranged in a vacuum housing, and if the electrical potential difference between a substrate and 
a ground turns into a predetermined electrical potential difference, it will be characterized by 
having the circuit which passes to a ground the current based on the charge accumulated in the 
substrate. 
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[0012] Moreover, the plasma generator of this invention is characterized by accomplishing from 

the circuit equipped with detection resistance and a varistor. 

[0013] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to 
a detail with reference to a drawing. 

[0014] Drawing 3 shows an example of the plasma treatment equipment of this invention. In 
addition, that to which the same number as the number used in said drawing 1 was given is the 
same component among drawing. 

[0015] The difference in the configuration of the equipment shown in drawing 3 and the 
equipment shown by drawing 1 is explained below. 

[0016] In drawing 1 , the electrode holder 5 which supported the substrate 4 is attached in the 
vacuum housing 1 through the insulator 6. In drawing 3 , the electrode holder 5 is connected with 
the earth through the varistor 22 to it. In drawing 3 f the detection resistance to which 23 was 
connected to juxtaposition at the varistor 22, and 24 are voltmeters. The following is chosen as 
said varistor 22. 

[0017] That is, it changes with an existence [ of the member equipped with whether an 
abnormality arc will occur if this bias voltage becomes how much, although it said above that bias 
voltage negative to during a substrate and a ground is impressed based on the negative charge 
with which a substrate front face is covered when the plasma is irradiated at the substrate 
insulated electrically from a ground in the vacuum housing configuration and the vacuum 
housing ], layout, and plasma consistency etc. Then, the bias voltage which an abnormality arc 
begins to generate is measured beforehand in the place where such conditions were decided, 
resistance decreases remarkably with an electrical potential difference somewhat lower than this 
bias voltage in consideration of the safety factor, and the varistor of rating which passes a 
current to a ground is chosen from a substrate. 

[0018] In the cleaning equipment of such a configuration, the plasma P1 and P2 based on an 
emitting-from sourcesa [ 3 ] and 3b of plasma electron is irradiated by the substrate front face, 
and a substrate front face begins to be covered with negative charge. The electrical potential 
difference between the substrate based on this charge and a ground is always detected by 
detection resistance. If this electrical potential difference reaches rating of a varistor 22, a 
varistor 22 will pass the current corresponding to a part for the excess of the charge collected 
on the substrate to a ground. Therefore, reaching an electrical potential difference which 
generates an arc between a substrate and a ground of the negative bias voltage between a 
substrate and a ground is lost Therefore, the crater based on arcing does not occur on a 
substrate front face. 

[0019] In addition, a means to generate the plasma is not limited to said example, but RF plasma 
generator and an ECR plasma generator may be used for it. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] An example of conventional plasma treatment equipment is shown. 
[Drawing 2] The outline of the source of the plasma is shown. 

[Drawing 3] An example of the plasma treatment equipment of this invention is shown. 
[Description of Notations] 

1 [ — Substrate, ] — A vacuum housing, 2a, 2b — Susceptor, 3a, 3b — The source of the 
plasma, 4 5 [ — A bulb, 9 / — Reaction chemical cylinder, ] — An electrode holder, 6 — An 
insulator, 7 — A vacuum pump, 8 10 — A bulb, 11a, 11b — A discharge chemical cylinder, 12a, 
12b — Bulb, 13 [ — A discharge power source, 17 / — A discharge gas supply line, 18 / — An 
insulator, 19 / — An anode, 20 / — A screening electrode, 21 / — A coil, 22 / — A varistor, 
23 / — Detection resistance, 24 / — Voltmeter ] — A case, 14 — A cathode, 15 — A heating 
power source, 1 6 
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DRAWINGS 



[Drawing 1] 
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[Drawing 3] . 
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